The growth rate of a eukaryotic population dividing at a constant rate can be estimated from the equation, tm/g In 2 = in (1 + R), in which tm is the time required for mitosis, g is the generation time, and R is the fraction of cells undergoing mitosis. Values for tm and R can be determined by direct microscope examination of the population. The validity of the derived equation has been checked with an exponentially growing culture of a prokaryote, Escherichia coli, in which chloramphenicol was administered to inhibit protein synthesis. Cells having enough protein completed the division process whereas the rest of the population was inhibited. From the plot of the growth curve before and after administration of chloramphenicol, tm and R were estimated. The calculated and actual growth rates were almost identical.
A problem in ecological studies is to estimate growth rates in natural populations of microorganisms. Rates measured on pure cultures are of doubtful significance because the conditions do not exactly simulate those of the mixed population in the natural environment.
A method for estimating the growth rate of eukaryotic microbes growing at a constant rate in nature, discussed by Hughes (3) , involved direct microscope examination of the natural population, and estimation of the fraction of cells undergoing mitosis. Consider a population in balanced exponential growth such that the number of cells, N = Nekt, in which k is the specific growth rate constant. The age of the cells in the population, N0, at the time of observation, to, is a function of the time at which the parent cell divided. These divisions occurred in the generation time, g, preceding the observation at to. The value g is assumed to be the same for each cell in the population, i.e., undistributed. One generation time of history for a population is shown graphically in Fig. 1 growing population (7) . (Fig. 3) .
We consider the exponentially growing population as consisting of two classes, those which have completed all protein synthesis necessary for cell division and will divide after chloramphenicol is added, and those which have not completed synthesis and will not divide. The number dividing equals the net increase in cell numbers after drug addition until divisions cease. The fraction, R, that this net increase constitutes of the total population is N. exp (Ktm) -N.
N.
In this experiment with a prokaryotic species, tm represents the time interval between completion of protein synthesis and division of the cell.
RESULTS
In Table 1 the generation times estimated from the slope of the curves in Fig. 3 a The experimental g is from the slope of the curves in Fig. 3 . The calculated g is from equation II, using for R the value, (N. -No)/N.; td, No and N, are read from the graph in Fig. 3 The ecologist using the procedure for estimating growth rates in natural populations would be well advised to make a sufficiently large number of determinations of tm to obtain some idea of the distribution of this characteristic. The proportion of cells that will fail to divide at all must be very small if the equation is to be applicable to the remaining cells.
Recalculation of Warner's results (10) according to equation II gives an average doubling time for Entodinium in the rumen of 17 h rather than the 16 h calculated from equation I (4). Scherbaum's values (6) for the duration of mitosis in Tetrahymena become 18.9, 15.3, and 13.5 min rather than the reported values of 17.4, 14.3, and 12.4.
